Endogenous and exogenous ciliary neurotrophic factor enhances forebrain neurogenesis in adult mice.
Neurogenesis in the adult mammalian CNS occurs in the subventricular zone (SVZ) and dentate gyrus. The receptor for ciliary neurotrophic factor (CNTF), CNTFRalpha, is expressed in the adult subventricular zone. Because the in vitro effects of CNTF on neural precursors have been varied, including proliferation and differentiation into neurons or glia, we investigated its role in vivo. Injection of CNTF in the adult C57BL/6 mice forebrain increased the number of cells labeled with ip BrdU in both neurogenic regions. In the dentate gyrus, CNTF also appeared to enhance differentiation of precursors into neurons, i.e., increased the proportion of NeuN+/BrdU+ cells from approximately 14 to approximately 29%, but did not affect differentiation into astrocytes (GFAP+) or oligodendrocytes (CNPase+). In the SVZ, CNTF increased the proportion of GFAP+/BrdU+ cells from approximately 1 to approximately 2%. CNTF enhanced the distance of migration of new neurons into the granule cell layer. Intraventricular injection of neutralizing anti-CNTF antibodies reduced the number of BrdU-labeled cells in the SVZ. These results suggest that endogenous CNTF regulates adult neurogenesis by increasing proliferation of neural stem cells and/or precursors. Alternatively, CNTF could maintain cells longer in the S-phase, resulting in increased BrdU labeling. In the neurogenic region of the SVZ, CNTFRalpha was exclusively present in GFAP-positive process-bearing cells, suggesting that CNTF affects neurogenesis indirectly via neighboring astroglia. Alternatively, these cells may be part of the neural precursor lineage. The restricted expression of CNTF within the nervous system makes it a potential selective drug target for cell replacement strategies.